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. INTRODUCTION

The purpose of this literature review is to identify a set of quality and safety indicators relevant to
ambulatory care settings that incorporate data or functionalities of electronic health records
(EHRSs) or other advanced health information technology (HIT). The indicators abstracted from
relevant literature would provide one source of exemplars for the types of “e-indicators” that could
form a future set of national quality measures after full implementation of EHR/HIT systems in the
u.s.

This document reflects our final report on the structured literature review and includes the
following:

1) A narrative with an overview of the literature review methods and a summary of our
findings.

2) A listing of the indicators we abstracted from the literature. (Appendix B). We have
also shared an excel version of this indicator list as an electronic excel file.

3) A URL link (and password) that will allow a reader to access the Johns Hopkins
University web-based literature management system (known as “Refworks”) that allows a
reader to access our search findings, including citations, abstracts, and—in some
cases—the PDF file of the articles we have identified in our review to date. (See bottom
of page 4).

As a first step toward the development of a standardized set of EHR-based quality performance
measures or “e-indicators,” we are reviewing the literature to identify quality and performance
indicators derived from EHRs. Our focus is on EHR-based indicators that have been reported for
use in single studies and in ongoing quality and safety measurement studies in the ambulatory
setting. However, we also include indicators reflecting transitions from ambulatory to other health
care settings, such as hospitals and nursing homes. We will emphasize literature reporting on the
following categories of indicators (see Appendix A):

e Translation of traditional process and outcome indicators to e-indicators
e HIT-supported process and outcome e-indicators of quality
e HIT system management
o E-iatrogenesis indicators
Il. METHODS

Identifying Relevant Studies

Our goal is to develop a comprehensive list of potential quality, safety and performance e-
indicators. Therefore, we rely on both published and “gray” literature including conference
proceedings, white papers, reports, and websites as our sources for studies. We used a variety of
strategies to aid our identification of appropriate literature. First, we conducted a structured
search of the published literature using established electronic databases such as PubMed. We
identified relevant MeSH terms and other search terms in the following three categories: 1) EHR,
EMR, and HIT; 2) Quality Indicators; and 3) Ambulatory or Outpatient setting. These are
summarized in Table 1. We first searched for literature that included terms from all three
categories. We included both international and U.S. studies. Only studies not published in the
English language were excluded.



Table 1: Search Terms

Topic of Interest

MeSH Terms

Search Terms for
Title/Abstract, Textword

EHR/EMR, IT

Medical Records Systems,
Computerized
Management Information
Systems

Clinical information system
Computerized Patient records
Health Information Technology

Quality Indicator

Quality Indicators, Health Care
Outcome Assessment (Health
Care)

Process Assessment (Health
Care)

Quality measure
Quality Assurance
Performance measure

Performance indicator

Ambulatory Setting
Outpatient Care

Ambulatory Care

Ambulatory
Primary care
Outpatient
General Practice
Office-based

We merged separate searches to remove duplicate studies. We then used the following criteria

for article selection:

o English language peer-reviewed articles identifiable through electronic databases and
reference list of identified articles.
e Based on title and abstract, remove from consideration articles that do not relate
specifically to EMR/EHR/HIT, quality measurement or outpatient setting.
o Get full-text of remaining article and remove from consideration those that:
o were not used or targeted for use in EHR/EMR system,

o did not include a description of the indicator,

o did not include outpatient setting.

We also identified articles from reference lists of relevant review articles, from internet searches
on websites such as Google Scholar, and based on recommendations from our expert panel and
from our own files. We used the same criteria outlined above to determine whether articles
identified from these additional sources are relevant for our project.

lll. RESULTS

Search Results

We used the MeSH and text term strategies to identify articles through PubMed. In addition, we

searched for articles by authors whom we have identified as being active researchers in this area.

Our searches resulted in the retrieval of 650 non-duplicative studies (see Table 2). After
reviewing the abstracts of these 650 studies, we identified 163 candidate articles that appear
promising in terms of identifying quality indicators that have used data from EHR/HIT systems
and were selected for full-text review. In addition, a few full-text articles were identified through
other means (e.g., Google Scholar). After review of the full-text articles, we abstracted 26 studies
that included quality indicators we considered to be in scope for our project.




Table 2: Search Findings from PubMed

Search Strategy Abstracts Articles
Retrieved | selected for
and Full-text
Reviewed Review
Initial Search 180 55

Medline MeSH search, merged search results for: “Medical Records
systems, Computerized” “Ambulatory Care” and “Health Care Quality,
Access and Evaluation”

Second Search 136 42
Medline Term search, merged search results for: “Electronic Health
Records”, “Ambulatory care” and “Quality Indicators” less duplicates
from our initial MeSH search results

More Recent Search (1) 40 15
Medline Term Search, merged search results for: “Quality Health
Indicators” and “ Health Information technology” less duplicates from
Term Search on:” Quality Health Indicators and” Electronic Health
Records”.

More Recent Search (2) 145 11
Medline Author Search on: “Safran C[Auth]” and related links on:
“Electronic Health Records” and “Quality Health Indicators”.

More Recent Search (3) 149 40
Medline Author Search on: “Morris CJ[Auth]” and related links on:
“Electronic Health Records” and “Quality Indicators”.

Total 650 163

Web Page with Article Access

The references to relevant articles identified through these means were included in our Refworks
database. To access this system, please go to: www.refworks.com. For those outside the JHU
network, please use the group code: “rwjhmi”. The login for our account is: “e-indicators2” and our
password is “database.” A folder called “Excel sampled Articles” contains the listing of references
that we have abstracted to date.

Over the course of the project, we observed that studies mostly used traditional HEDIS type
measures to evaluate quality within their EHR systems. Given our goal of identifying examples of
new indicators that takes advantage of the new capabilities of EHR and HIT systems, we decided
instead to focus on less conventional indicators of quality and excluded studies that only used
traditional measures of quality.

Indicator Extraction

From the 26 articles we identified through our search, we extracted 129 indicators. For each
indicator, the following information were provided:

e A short description of the content area focused on in the indicator

e Measure specification

e Type of measure based on our current e-indicator typology (see Appendix A)

e Short notes on HIT functions and capabilities relevant to measure
Short reference and Refwork #

The specific indicators are presented in Appendix B and have also been shared as an excel
spreadsheet.




IV. SUMMARY

Most of the studies we found that were within the scope of our project used traditional HEDIS
type indicators. Among the less traditional indicators we found, the most prevalent were indicators
that could be implemented in non-EHR environments, but were either made feasible or were
enabled through new HIT capabilities (HIT supported indicators). For example, time and date logs
permit the evaluation of response times (Safran et al., 1995) and the implementation of a
electronic safety events reporting system increased the number of reports and permitted
evaluation of the types of safety events that takes place within the system on a continuing basis
(Tuttle et al., 2004).

Few studies focused specifically on the development of quality indicators for the new electronic
environment. Exceptions include the study by Vogt and colleagues (2004), proposed the
development of a prevention index based on time period covered by preventive services. We also
identified indicators for a new category of e-indicators, those that are useful for HIT system
management, such as measures of the utilization of clinical decision supports or patient portal
services made available through HIT systems (van Wijk et al. 2001; Ross et al., 2004). We also
identified indicators of data quality within EHR systems, such as the number of blanks found
within fields that are expected to be fully populated (e.g, height, weight) within a patient
population. E-iatrogenesis, or harm caused by the use of EHRs or HIT, is gaining increasing
attention, but identification and measurement of these types of problems within EHRs are done
by comparing results from EHR systems and non-EHR systems. In the current literature we
reviewed, we found few instances where data from EHRs alone were used to construct measures
of e-iatrogenesis.

In summary, this literature review was able to identify a number of examples for the various types
of “e-indicators” from our “e-indicator” typology. However, the development of these types of
indicators are just beginning and the opportunities and challenges for developing quality
indicators for the emerging EHR/HIT environment will need to be more clearly specified before a
core set of national “e-indicators” can be developed.

The larger “e-indicator” study (funded by the Commonwealth Fund and the Robert Wood Johnson
Foundation) is ongoing. In addition to this literature review funded in-part by this AHRQ contract,
other sources of for the project’s final suggest e-indicators will include a survey of early adopters,
feedback from a consortium of integrated delivery systems (each with advanced EHR/HIT
systems), and an expert advisory panel.

Over the next 6-9 months a final paradigm and suggested framework for the “electronic”
measurement of quality and safety in the ambulatory setting will be developed and disseminated
as part of this larger project. This larger report (in-part informed by this current sub-contract) will
be available to readers of this narrative upon request.



Appendix A.

The main types of “e-indicators” to be developed by this project

(Draft —10/11/06 — Derived by the Commonwealth / RWJF sponsored “e-indicator
project)

1) Translational e-indicators: Measures that have been translated from existing
“traditional” measurement sets (e.g., HEDIS or NQF standard measures) for application to
HIT platforms.

Examples: # of patients with diabetes having an eye care referral, number of in-scope children
receiving appropriate immunization.

Note: If a traditional paper-chart derived measure (e.g., blood pressure readings or actual lab
values) is expanded from a limited sub-sample of patients to a full patient population, this new
application could be considered an “HIT facilitated” measures.” (See #2-A below.)

2) HIT supported e-indicators: Innovative measures that would not be possible on an
ongoing basis without one or more components of an HIT system. There are two main sub-
categories:

2-A) HiT-facilitated e-indicators: Measures, while not conceptually limited to HIT
derived data sources, would not be operationally feasible outside of settings with
HIT platforms.

Examples: % of abnormal test results sent to the ordering clinician within 24 hours, % of
in-scope cases where clinicians and/or patient receive reminders,

% of newly written prescriptions that are filled by patient within 7 days,

clinical outcomes of patients based on measures such as BMI, BP, or lab values, % of
patient allergy alerts reviewed by patients (via web portal) annually, % of patients
attaining functional status targets (input via web).

2-B) HIT enabled e-indicators: Innovative measures that would not generally be
possible outside of the HIT context.

These indicators reflect measures linked to unique HIT capabilities such as CPOE,
CDSS, biometrics devices, or patient web portals. These measures may involve only
one HIT component or they may require the interaction of two or more components (e.g.,
CPOE and CDSS interaction, CPOE and EHR, or web-portal and EHR ).

Examples: % of in-scope patients where real-time CDSS modules are appropriately
applied to support the diagnostic process, % of real-time alerts by-passed by clinician, %
of CHF patients with daily e-monitored weight gain greater than x pounds where
responsible clinician acts upon finding within y hours, % of patients who open their
message regarding abnormal test results.

Note: HIT supported e-indicators can focus on process, end-results/outcomes, or patient
centered issues. They can be retrospective or real time. They can focus on individual
patient care quality or safety or involve population based improvement. (See discussion
of these and other measurement dimensions in domain outline.)



3) e-indicators for HIT system management: Measures required to implement, manage and
evaluate HIT systems.

These measures are intended primarily for use by an organization or other entity (e.g., a
community) to improve the effectiveness and efficiency of its HIT system. They can also be used
by an external body (e.g., a payer) to evaluate an HIT system being applied to their population of
interest.

Examples: EHR item completion rates, attainment of community interoperability targets, CDSS
algorithms accuracy, ease of access of population based measures that are maintained in free-
text section of EHR, HIT functionality scores (similar to NCQA physician practice connection)

4) “e-iatrogenesis” e-indicators: Measures of actual or potential patient harm caused at
least in part by the application of health information technology.

These indicators assess the degree to which unanticipated quality and safety problems arise
related to the use of one or more components of an EHR/HIT system. These issues may involve,
human (provider or patient), technical, or organizational/system factors. They may involve errors
of commission or omission.

Examples: % of patients receiving incorrect medications or procedures due to HIT related errors
in the CPOE process, % patients experiencing a degree of harm (can be rated using various
existing scales) due to unanticipated care delivery event, % CDSS errors (either type 1 or type 2)
for a type of case, human/machine interaction errors that lead to incorrect information entry, #
patients receiving other patients orders.

Note: This measure is designated separately due to its signal importance for those concerned
with quality and safety in the HIT context. However, one could consider this a sub-category of #3
above as these measures can be used to help improve the HIT implementation process. Also,
measurement of “traditional” errors, such as a clinician not acting on information that they
receive, or the wrong clinical action taken, would not necessarily be considered a type of e-
iatrogenesis and would more appropriately be categorized elsewhere under this schema
(probably under #1 or #2 above).
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